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BUSINESS PROCESS DAGRAM 
VISUALIZATION USING HEAT MAPS 

PRIORITY 

This application claims benefit of priority of U.S. provi 
sional application Ser. No. 60/866,737 titled “Business Pro 
cess Diagram Visualization Using Heat Maps' filed Nov. 21, 
2006, whose inventors were Phil G. Gilbert, Damion A. 
Heredia, Michael N. Nonemacher, Morten H. Moeller, Gra 
ham C. Sanderson, Adam B. Cotner, Petko Chobantonov, 
Alexander J. Moffat, and Matthew A. Howitt, which is hereby 
incorporated by reference in its entirety as though fully and 
completely set forth herein. 

FIELD OF THE INVENTION 

The invention relates generally to a business process man 
agement system and, more specifically, to visualizing char 
acteristics of a business process represented by a process 
diagram. 

DESCRIPTION OF THE RELATED ART 

Management teams face an increasingly complex and chal 
lenging business environment. For example, a typical busi 
ness may consist of multiple locations, business streams and 
informational structures. In addition, a business often must 
handle fluidity in market conditions and changes in account 
ing requirements. Business performance may involve Such 
aspects as Supply chain management, financial compliance, 
customer service, plant maintenance and other processes. 
Each of these performance aspects can benefit from opera 
tional improvement, or process optimization. 

Business process management (BPM) systems have 
become essential to the management of complex businesses 
in today’s economy. However, current BPM tools do not 
provide adequate visualization capabilities to enable the user 
to fully understand the process being performed. Therefore, 
improved visualization capabilities are needed in BPM soft 
Wa. 

SUMMARY OF THE INVENTION 

Various embodiments are disclosed of a system and 
method for displaying information regarding a business pro 
cess. The information may be displayed in a diagram of the 
business process. 

The method may comprise storing historical data regarding 
the business process. The historical data may be collected 
during prior executions of the diagram, i.e., during prior 
executions of the business process. Various methods may be 
utilized to collect appropriate data during these prior execu 
tions. 
A diagram of the business process may be displayed on a 

display. The diagram comprises a plurality of icons connected 
by lines, wherein each of the icons represents a respective step 
in the business process, and wherein the lines indicate flow 
paths between the steps in the business process. The diagram 
may be executable to implement the business process. 
The user may provide input selecting characteristics of the 

business process that are desired to be analyzed. For example, 
a graphical user interface (GUI) may be displayed on the 
display, and the user may provide input to the GUI. For 
example, the user may select various scenarios, such as time 
analysis, path analysis or count analysis. 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
The method may analyze the historical data to determine 

information (referred to as “first information) regarding one 
or more steps and/or flow paths in the business process. The 
analysis may comprise averaging and/or totaling various val 
ues from the historical data. The analysis may also comprise 
comparing the characteristics of corresponding steps and/or 
flow paths in the business process with a threshold value. 
The method may then display graphical indications (also 

referred to as “heat maps”) associated with a first subset of 
icons and/or a first Subset of lines in the diagram in response 
to the analysis. The graphical indications visually indicate 
characteristics of corresponding steps and/or flow paths in the 
business process, and are useable to analyze the business 
process. With respect to icons in the diagram representing 
steps, the graphical indications may visually indicate relative 
lengths of time and/or business characteristics of respective 
ones of the steps. With respect to lines in the diagram repre 
senting flow paths, the graphical indications may visually 
indicate relative counts and/or states of processes for a current 
time. 
The graphical indications may comprise color enhance 

ments, wherein a degree of color enhancement indicates a 
degree of the characteristics. The color enhancement may 
comprise a first color, such as red, and a degree of shading 
(e.g., a degree of hue) of the first color may indicate the degree 
of the characteristics. Alternatively, an amount of the first 
color indicates the degree of the characteristics. The graphical 
indications may take various forms, e.g., for each respective 
icon and/or line, the color enhancements may be displayed 
around a perimeter of the respective icon and/or line, may be 
displayed within the respective icon and/or line, etc. 

Embodiments of the invention may also comprise compar 
ing different data sets and displaying graphical indications in 
the diagram that indicate the differences. For example, the 
method may compare the historical data and other second 
data to determine differences in characteristics of steps and/or 
flow paths in the business process between the historical data 
and the second data. The second data may be simulated data 
or other historical data. Also, where the diagram has been 
modified to represent a modified business process, the second 
data may relate to the modified business process. The method 
may then display graphical indications in the diagram asso 
ciated with icons and/or lines in the diagram in response to the 
comparison. The graphical indications visually indicate the 
differences in characteristics of the steps and/or flow paths in 
the business process between the two sets of data, and are 
useable to analyze the business process. 

In another embodiment, the user may modify the diagram 
to modify the business process, and operation of the modified 
business process may be simulated to generate second infor 
mation. The first and second information may then be com 
pared to determine differences in characteristics of steps and/ 
or flow paths in the first business process and the modified 
business process. Graphical indications may then be dis 
played on the display indicating these differences. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A better understanding of the present invention can be 
obtained when the following detailed description of the pre 
ferred embodiment is considered in conjunction with the 
following drawings, in which: 

FIG. 1 illustrates a system operable to execute a business 
process according to an embodiment of the present invention; 

FIG. 2 is a block diagram illustrating a software architec 
ture of a program according to an embodiment of the present 
invention; 
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FIG. 3 is a flow chart illustrating one embodiment of a 
method for displaying information regarding a business pro 
CeSS; 

FIGS. 3A-3C are flow charts illustrating embodiments of a 
method for displaying information regarding a business pro 
CeSS; 

FIGS. 4A-4F, 5A-5H, 6A-6C, and 7A-7C are exemplary 
screen shots illustrating various embodiments of the method 
illustrated by FIG. 3; 

FIGS. 8 and 8Aare flow charts illustrating embodiments of 
a method for displaying information regarding modifications 
to a business process; 

FIGS. 9A and 9B are exemplary screen shots illustrating an 
embodiment of the method illustrated by FIG. 8: 

FIG. 10 is a flow chart illustrating one embodiment of a 
method for displaying information regarding different data 
sets related to a business process; 

FIGS. 11A-11D are exemplary screen shots illustrating an 
embodiment of the method illustrated by FIG. 10; 

FIG. 12 is a flow chart illustrating one embodiment of a 
method for displaying information regarding a business pro 
CeSS; 

FIGS. 13 A-13J are exemplary screen shots illustrating an 
embodiment of the method illustrated by FIG. 12; 

FIGS. 14 and 14A are flow charts illustrating embodiments 
of a method for guided optimization of a business process; 
and 

FIGS. 15A-15G are exemplary screen shots illustrating an 
embodiment of the method illustrated by FIG. 14. 

While the invention is susceptible to various modifications 
and alternative forms, specific embodiments thereof are 
shown by way of example in the drawings and are herein 
described in detail. It should be understood, however, that the 
drawings and detailed description thereto are not intended to 
limit the invention to the particular form disclosed, but on the 
contrary, the intention is to cover all modifications, equiva 
lents and alternatives falling within the spirit and scope of the 
present invention as defined by the appended claims. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

Terms 
The following is a glossary of terms used in the present 

application: 
Memory Medium- Any of various types of memory 

devices or storage devices. The term “memory medium' is 
intended to include an installation medium, e.g., a CD-ROM, 
floppy disks 104, or tape device; a computer system memory 
or random access memory such as DRAM, DDR RAM, 
SRAM, EDO RAM, Rambus RAM, etc.; or a non-volatile 
memory Such as a magnetic media, e.g., a hard drive, or 
optical storage. The memory medium may comprise other 
types of memory as well, or combinations thereof. In addi 
tion, the memory medium may be located in a first computer 
in which the programs are executed, and/or may be located in 
a second different computer which connects to the first com 
puter over a network, such as the Internet. In the latter 
instance, the second computer may provide program instruc 
tions to the first computer for execution. The term “memory 
medium may include two or more memory mediums which 
may reside in different locations, e.g., in different computers 
that are connected over a network. 

Carrier Medium—a memory medium as described above, 
as well as a physical transmission medium, Such as a bus, 
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4 
network, and/or other physical transmission medium that 
conveys signals such as electrical, electromagnetic, or digital 
signals. 

Program or Software Program the terms “program” or 
“software program' are intended to have the full breadth of its 
ordinary meaning, and include any type of program instruc 
tions, code, Script and/or data, or combinations thereof, that 
may be stored in a memory medium and executed by a pro 
cessor. Exemplary Software programs include programs writ 
ten in text-based programming languages, such as C, C++, 
Pascal. Fortran, Cobol, Java, assembly language, etc.; graphi 
cal programs (programs written in graphical programming 
languages); assembly language programs; programs that 
have been compiled to machine language; Scripts; and other 
types of executable software. A Software program may com 
prise two or more software programs that interoperate in 
SO all. 

Graphical User Interface—this term is intended to have the 
full breadth of its ordinary meaning. The term “Graphical 
User Interface” is often abbreviated to “GUI”. A GUI may 
comprise only one or more input GUI elements, only one or 
more output GUI elements, or both input and output GUI 
elements. A GUI may comprise a single window having one 
or more GUI Elements, or may comprise a plurality of indi 
vidual GUI Elements (or individual windows each having one 
or more GUI Elements), wherein the individual GUI Ele 
ments or windows may optionally be tiled together. 

Graphical User Interface Element—an element of a 
graphical user interface, such as for providing input or dis 
playing output. 
Computer System—any of various types of computing or 

processing systems, including a personal computer system 
(PC), mainframe computer system, workstation, network 
appliance, Internet appliance, personal digital assistant 
(PDA), television system, grid computing system, or other 
device or combinations of devices. In general, the term "com 
puter system’ can be broadly defined to encompass any 
device (or combination of devices) having at least one pro 
cessor that executes instructions from a memory medium. 

Subset in a set having N elements, the term “subset' 
comprises any combination of one or more of the elements, 
up to and including the full set of N elements. For example, a 
Subset of a plurality of icons may be any one icon of the 
plurality of the icons, any combination of one or more of the 
icons, or all of the icons in the plurality of icons. Thus, a 
Subset of an entity may refer to any single element of the 
entity as well as any portion up to and including the entirety 
of the entity. 
FIG. 1—Exemplary Server/Client System 

FIG. 1 illustrates an exemplary server/client server system 
operable to implement the methods described herein. More 
specifically, as shown, server system 100 may couple to com 
puter systems (e.g., clients) 150a, 150b, and 150c (referred to 
as computer systems 150) via network 125. As shown, the 
computer systems 150a, 150b, and 150c and the server sys 
tem 100 may include display devices, e.g., for displaying 
various graphical user interfaces (GUIs) such as those 
described herein. More specifically, the display devices may 
be operable to display GUIs of programs or instances execut 
ing on the server 100. The GUIs may comprise any of various 
types of graphical user interfaces, e.g., depending on the 
computing platform. 

In one embodiment, the server 100 (sometimes referred to 
as “performance server') may execute business process Soft 
ware (“business process diagram development environment 
software” or “development software”) as described herein, 
and the server 100 may present various GUI displays to vari 
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ous ones of the client computers 150. In this embodiment, the 
various client systems 150 may simply execute web browser 
software. Alternatively, in another embodiment, the client 
computers may execute business process Software as 
described herein, e.g., in a stand-alone non-web based mode. 
The server 100 and/or the computer systems 150 may 

include at least one memory medium on which one or more 
computer programs or Software components according to one 
embodiment of the present invention may be stored. For 
example, the memory medium may store one or more pro 
grams which are executable to perform the methods described 
herein. Additionally, the memory medium may store the 
development Software used to create and/or execute business 
process management (BPM) diagrams. Alternatively (or 
additionally) the memory medium may store various other 
types of software for interacting with the diagram. The 
memory medium may also store operating system Software, 
as well as other software for operation of the computer sys 
tem. Various embodiments further include receiving or stor 
ing instructions and/or data implemented in accordance with 
the foregoing description upon a carrier medium. 

The server 100 may comprise one physical server com 
puter that implements one or more logical servers. Alterna 
tively, the server 100 may comprise two more different physi 
cal servers that may be connected together, e.g., over a LAN 
or WAN. 
The network 125 can be any of various types, including a 

LAN (local area network); a WAN (wide area network), such 
as the Internet; or an Intranet, among others. The computer 
systems 150 and the server 100 may execute programs in a 
distributed fashion. For example, one or more of the computer 
systems 150 may execute a first portion of a program (e.g., a 
client program, applet, or other executable portion) and server 
100 may execute a second portion of the program (e.g., a 
server program which hosts the applet or executable portion). 
As another example, one or more of the computer systems 
150 may display a GUI of a program (e.g., in a browser) 
which may be mostly executing on the server 100. 
FIG. 2 Software Architecture 

FIG. 2 illustrates an exemplary software architecture that 
may implement various embodiments of the present inven 
tion. As shown, the architecture may include various user 
interfaces, e.g., authoring environment 210, process portal 
220, and process coaches 230. The user interfaces may be 
executed on one or more of the server 100 and the computer 
systems 150. As also shown, the architecture may include two 
servers (240), e.g., process server 250, and performance 
server 260, and two associated databases, e.g., process server 
repository (DB) 270 and performance server repository (DB) 
280. One or more of these servers/databases may be included 
in the server 100. In other words, the server 100 may include 
any combination of the servers and/or databases shown in 
FIG. 2. Alternatively, one or more of the servers and/or data 
bases may be included in a computer system other than the 
server 100, but may be accessible by the server 100 and/or the 
computer systems 150, e.g., via the network 150. Thus, FIG. 
2 illustrates an exemplary software architecture for imple 
menting some embodiments of the invention. 
Business Process Diagram 

Various embodiments of the systems and methods 
described herein include diagrams which relate to a business 
process. The following sections describe embodiments of 
diagrams which may be used in conjunction with the methods 
described herein. 
The diagram of the business process (e.g., a business pro 

cess management diagram) includes a plurality of icons, at 
least a subset of which are connected by lines (or line icons). 
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6 
Each of the icons may represent a respective step in the 
business process, and each of the lines may indicate flow 
paths between steps in the business process. Thus, the dia 
gram may visually represent or model the business process. 
The diagram may be referred to as a business process dia 
gram, a BPM diagram, a process diagram, or simply as a 
"diagram’, as desired. 

In some embodiments, the diagram may include a plurality 
of lanes which correspond to different entities performing the 
various steps. The lanes may comprise horizontal sections 
within the diagram, or vertical lanes in a “top to bottom’ 
diagram. FIG. 4A illustrates a diagram having lanes, e.g., the 
Vendor, System, Planner, and Manager horizontal lanes. 
Thus, the icons in the diagram may be placed in different 
lanes corresponding to different performers. For example, as 
noted above, the diagram may have a “manager lane which 
means that steps displayed in the “manager lane (displayed 
as icons) may be performed by the manager. Thus, the dia 
gram may include lanes which indicate how or by what entity 
various steps in the process are performed. 

In some embodiments, the diagram may be an executable 
diagram, i.e., the diagram may be executable to perform the 
business process that the diagram represents. More specifi 
cally, the memory medium may store various data structures 
and/or program instructions that specify the diagram that is 
displayed on the display. These data structures and/or pro 
gram instructions may be interpretable by run-time Software 
to implement the business process visually represented by the 
diagram. For example, in one embodiment, the user may be 
able to invoke execution of the diagram, e.g., by pressing a 
“run” or “execute' button (among others). This invocation 
causes the run-time software to execute, whereby the run 
time Software interprets the data structures and/or program 
instructions to perform the business process, wherein the 
business process is performed as represented by the diagram. 
Thus, the diagram visually indicates or specifies the business 
process being performed. Thus, upon invocation or execution 
the computer may perform the steps and paths visually indi 
cated by the diagram. In another embodiment, the data struc 
tures and/or program instructions that specify the diagram 
may be compiled into an executable program for execution. 
References in the present specification to “the diagram 
executing a step’ refer to the execution methods described 
above, wherein data structures and/or program instructions 
are interpreted (or compiled and executed) to implement the 
business process shown in the diagram. 

In one embodiment, the diagram may be displayed in 
response to user input, e.g., on a display of one or more of the 
server 100 and/or the computer systems 150 (among others). 
Additionally, the diagram may be displayed in a process 
diagram development environment. For example, the user 
may open an already existing diagram to be displayed on the 
display of a computer system. Alternatively, or additionally, 
the user may manually assemble the diagram using various 
palettes or tools. Also, the diagram may be assembled at least 
in part using various diagram creation wizards. In one 
embodiment, the diagram may be modified, created, and/or 
executed within the business process diagram development 
environment. The business process development environ 
ment may be executable by one or more of the computer 
systems described above among others. More specifically, the 
development environment may be executed on the server 100 
and various Sub-processes (e.g., child processes, GUIs, 
applets, etc.) may be executed on one or more of the computer 
systems 150. 

In one embodiment, to create or modify the diagram, the 
user may "drop' icons from a palette (e.g., included in the 
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business process development environment) which may rep 
resent steps of the process. In other words the user may click 
on an object in the palette (e.g., using a mouse), drag the 
object over to a particular location in the diagram, and release 
the object onto the diagram (e.g., by releasing the mouse 
click). The development environment may determine the type 
of step that is selected by the user and automatically assign the 
particular icon to one or more of the lanes in the diagram as 
appropriate. Thus, in Some embodiments, the development 
environment may intelligently assist the user during creation 
or modification of the diagram. In some embodiments, the 
palette may include a plurality of different icons for a variety 
of different steps. More specifically, the palette may include 
template icons, e.g., which implement various common steps 
(e.g., provided by the diagram development Software) or user 
defined steps (e.g., previously created or modified steps saved 
by the user). 

While placing icons representing steps of the process in the 
diagram, the user may also connect those icons using a line or 
connecting tool. For example, the user may select a connect 
ing tool and "draw a line between an output of one icon and 
an input of another. 

Note that the above described tools and palettes are exem 
plary only, and that other tools and palettes (among other 
graphical interfaces) are envisioned. For example, in one 
embodiment, the user may not drag objects from palettes 
and/or use tools to connect the objects, but may instead draw 
the objects on the diagram, interact with the diagram (or 
another textual interface that corresponds to the diagram) 
using a keyboard, among other methods. Thus, the user may 
assemble objects in the diagram via a variety of methods. 

Additionally, the user may be able to assign actions asso 
ciated with the steps of the process (e.g., represented by the 
icons in the diagram) and/or with the flow paths (e.g., repre 
sented by the lines in the diagram). For example, the user may 
associate one or more processes, GUIs, and/or programs (e.g., 
which implement the steps of the process) with one or more of 
the icons and/or lines in the diagram. Thus, the associated 
processes may perform a portion of the business process 
visually indicated by the diagram, e.g., during execution of 
the diagram. In some embodiments, the processes/GUI may 
include an applet that may be presented to a client machine 
over a wide area network Such as, for example, the Internet. 
Thus, during execution, the processes/GUI associated with 
each of the icons (steps) and/or lines (flow paths) in the 
diagram may be invoked upon reaching each respective step 
or path. Thus, in some embodiments, the diagram may be 
assembled by the user and displayed on the display of a 
computer system (e.g., a local or remote computer system 
Such as those described above among others). 
As one example, the diagram may describe or visually 

indicate a business process for processing purchase orders. 
One step in the process may include generation of a purchase 
order; thus once the diagram is executed, the diagram (or a 
program executed by the diagram) may generate the purchase 
order. Alternatively, the diagram may invoke a GUI on a 
computer where a user may manually generate a purchase 
order as desired. Thus, in one embodiment, the diagram may 
be displayed and/or executed on a first computer, e.g., the 
server 100 described above, and may be operable to invoke 
other processes, programs, and/or GUIs on other computers, 
e.g., client computer systems 150. 
Upon completion of generation of the purchase order, the 

diagram may execute another step in the process. For 
example, the diagram may include a first icon representing 
generation of the purchase order which may be connected by 
a line (e.g., a flow path) to another icon which may represent 
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8 
a step for populating data in the purchase order. Thus, during 
execution of the diagram, after completion of a step, the 
diagram may execute a next step in the process as indicated by 
the diagram. Correspondingly, upon completion of genera 
tion of the purchase order, the purchase order may be popu 
lated with data by executing the process or step indicated in 
the diagram (i.e., the one connected to the generation step). In 
Some embodiments, the populating icon/step may have an 
associated process which performs a plurality of actions to 
populate the generated purchase order. For example, during 
execution of the diagram, upon reaching the populating icon, 
the associated process may retrieve various information from 
a database on a computer system and automatically populate 
the purchase order, e.g., as specified by the user during cre 
ation of the diagram. 

After generating the purchase order and/or populating the 
data, a manager approval step may be executed as indicated in 
the diagram. More specifically, the diagram may include a 
manager approval icon which may be connected via a line 
(e.g., flow path) to the icon representing purchase order gen 
eration and/or data population of the purchase order. Thus, 
control may pass from the purchase order generation step to 
data population of the purchase order step to a manager 
approval step. During execution of the diagram, upon reach 
ing the icon representing the manager approval step, a pro 
cess, GUI, and/or program (among others) may be executed 
which operates to request approval from the manager. In some 
embodiments, this may involve generating and sending an 
email to a manager in the company. Alternatively, or addi 
tionally a GUI (e.g., an applet, such as for example, a JavaTM 
applet, among others) may be remotely executed on the man 
ager's computer system (e.g., one of the computer systems 
150). Thus, upon reaching the manager approval icon during 
execution of the diagram, various processes may be invoked 
to get the manager's approval. Note that during execution, 
highlighting (or other indications) of the icons or lines in the 
diagram may be used to indicate the current state of the 
diagram. Thus, during execution, the icons and paths may be 
highlighted to indicate flow of control through the diagram. 

In some embodiments, more than one step may be con 
nected to other steps and conditions may be imposed on the 
paths between the steps, e.g., as specified by the user. For 
example, where a step connects to two other steps, control or 
execution may flow according to conditions of the flow lines 
or the flow objects (e.g., icons/steps) in the diagram. For 
example, in the examples described above, the diagram may 
have an icon representing generation of a purchase order 
which may connect to icons representing manager approval 
and purchase order data population. Thus, as one example, 
when the purchase order is generated, a condition may be 
associated with the icons or paths in the diagram Such that 
execution flows from purchase order generation to data popu 
lation if the purchase order is incomplete or needs more data. 
Alternatively, execution may flow from purchase order gen 
eration to manager approval if the purchase order is complete 
or does not require further data. Thus, execution of the dia 
gram may execute according to conditions, e.g., specified by 
the user during creation/modification of the diagram. Further 
exemplary diagrams and processes are presented and 
described below. 
FIG. 3 Method for Displaying Information Regarding a 
Business Process 

FIG. 3 illustrates a method for displaying information 
regarding a business process. The method shown in FIG. 3 
may be used in conjunction with any of the computer systems 
or devices shown in the above Figures, among other devices. 
In various embodiments. Some of the method elements shown 
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may be performed concurrently, in a different order than 
shown, or may be omitted. Additional method elements may 
also be performed as desired. As shown, this method may 
operate as follows. 

In 302, historical data regarding a business process may be 
stored and/or received. In some embodiments, the historical 
data may be stored in a database and may represent execu 
tions of the process in a time period or range. The historical 
data may be stored during execution of a business process 
diagram (e.g., which represents the business process) over 
this time. In some embodiments, storing the information may 
involve determining path traversal information of the process. 
For example, for an individual step in the process, storing the 
information may include storing pertinent waiting time infor 
mation (how long this step has waits before execution), 
execution time information (how much time this step takes to 
execute), business cost data (monetary or otherwise), previ 
ous step information (what the previous step was), future step 
information (the next step for each of the processes), and/or 
other information (further characteristics and analyses are 
described below). In processes where a step can be reached 
via a plurality of paths, storing the information may include 
inferring the previous steps from known information. This 
calculation or inference may then be stored in as historical 
data. 
More specifically, process data (such as that described 

above) may be captured in a variety of places. In one embodi 
ment, the data may be captured when “activity created 
events occur. An “activity created event may include the ID 
of the particular process instance (e.g., where each process 
instance represents an individual process executing on the 
diagram), the ID of the activity, the ID of the activity instance, 
and any business data that is associated with the diagram. 
Additionally, the date and time that the activity was created 
may be stored. In some embodiments (e.g., multi-server envi 
ronments), it may be necessary to store a sequence of events 
associated with the process instance (e.g., when the clocks of 
the servers are not matched properly). In other words, it may 
be necessary to store an auto-incremented number ('se 
quence ID') where time stamps do not provide an adequate 
indication of order. The created activity is associated with 
Some resource: a system, a specific user, or a group; corre 
spondingly, this information may also be stored. 
When a resource is available and actually starts executing 

the activity, the method may track an “activity started event. 
Similar to the “activity created event, this event includes the 
process instance ID, the activity ID, the activity instance ID, 
any associated business data, and a timestamp and sequence 
ID, but also tracks the ID of the specific resource that is 
executing the activity. (This may be different than the ID of 
the resource that was originally assigned, e.g., if it was 
assigned to any of a group of people, and one specific person 
has started executing the activity.) 
When the activity is complete, storing the historical data 

may store an “activity completed event. This event includes 
the same pieces of data as the “activity created event: process 
instance ID, activity ID, activity instance ID, business data, 
timestamp, and sequence ID. Additionally, when a path is 
traversed in the process, storing the historical data may store 
a “flow traversal’ event, which may include the process 
instance ID, the ID of the flow path, and a timestamp (and 
possibly a sequence ID), among others. 

Storing the historical data may include calculating some 
metadata. For example, the wait time of a process step may be 
determined by calculating the length of time between the 
“activity created event and the “activity started event. The 
execution time may be determined by calculating the length 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

10 
of time between the “activity started event and the “activity 
completed event. Thus, storing the historical data may 
involve storing activity information and calculating informa 
tion from that stored information. However, it should be noted 
that the above descriptions are exemplary only, and other 
methods for storing the historical data may be used. For 
example, the historical data may be retrieved from sources 
(e.g., databases) associated with the process. For example, the 
historical data may be retrieved by mining information 
Sources of a company that implements/desires to analyze 
and/or optimize the process represented by the diagram. 
However, in primary embodiments, the data may have been 
collected over time using the executable diagram represent 
ing the business process. 
As indicated above, the historical data may include infor 

mation regarding lengths of time (e.g., associated with each 
of the steps in the process), path traversals (e.g., the specific 
path that was taken throughout the process), values (count 
information) of attributes of the steps/paths taken during the 
process (e.g., waiting/execution activities, number of times 
path was taken, etc.), business data (e.g., costs associated with 
each step), and/or other information. For example, the his 
torical data may include the amount of time spent waiting for 
execution and the amount of time executing for each step. 
More specifically, following the manager approval step 
described above, the historical information may include the 
wait time (how long it took for the manager to get to the 
purchase order to be approved) and the execution time (how 
long it took the manager to approve or reject the purchase 
order). Additionally, the historical data may store the mon 
etary and/or human resources associated with various StepS/ 
paths in the process. Note that the above-described informa 
tion is exemplary only, and other attributes/characteristics 
may be stored. In other words, the historical data may include 
information regarding any information that may be usable to 
analyze and/or optimize the process modeled by the diagram. 
Note further that the descriptions herein regarding historical 
data may apply equally well to other data regarding the busi 
ness process (e.g., simulated data). 

In 304, the diagram of the business process (e.g., a business 
process) may be displayed, e.g., on one or more of the com 
puter systems 150 or the server system 100 described above 
(among others), e.g., in response to user input. As described 
above, the diagram may include a plurality of icons (e.g., 
representing steps of the process) that are interconnected by 
lines (e.g., representing flow paths of the process). As also 
described above, the diagram may be executable; in other 
words, the diagram may operate to implement the process 
visually indicated by the diagram during execution of the 
diagram. In some embodiments, the user may invoke execu 
tion of the diagram by pressing an “execute' or “play” button 
in the process development environment that may display the 
diagram. During execution, processes, GUIs, and/or applets 
(among others) may be invoked as execution flows through 
each of the icons and lines in the diagram. In other words, 
upon reaching a specific icon or line during execution of the 
diagram, processes associated with the icon or line may be 
executed, e.g., as designed by the user. In some embodiments, 
these processes may be executed locally or remotely (e.g., on 
a computer coupled through a network Such as the network 
125 described above, among others). The diagram may 
include lanes which indicate performers of the steps of the 
process. For example, the diagram may include a lane for a 
computer system such as, for example, the server 100. Cor 
respondingly, the server 100 may perform the steps associ 
ated with icons placed in this lane during execution of the 
diagram. 
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In 305, user input may be received that specifies character 
istics of the historical data that he/she desires to be visually 
represented on the diagram. For example, the user may select 
a category of data to retrieve, a time period for the data, and/or 
various other filters for the retrieved data (e.g., orders more 
than 40,000 dollars, orders that took longer than one week to 
process, orders for particular clients, etc.). In one embodi 
ment, the user may select this information using a GUI and a 
query may be automatically generated in response to the user 
selections. Subsequently, the query may executed to retrieve 
historical data (e.g., from a database) according to the con 
straints specified by the user. The screen shots of FIGS. 4A-F. 
5A-H, 6A-C, and 7A-7C illustrate specific examples of this 
process. 

In 306, the historical data may be analyzed to determine 
information regarding one or more steps and/or flow paths in 
the business process. For example, the user may select a 
“recalculate' button on the display, which causes the analysis 
to be performed. In some embodiments, analyzing the his 
torical data may involve retrieving information, e.g., a Subset 
of the historical data. Additionally, the historical data may be 
analyzed based on the characteristics specified by the user in 
305. For example, where the user input in 305 specifies “aver 
age wait time' as the desired characteristic to be analyzed, the 
analysis may include averaging each of the lengths of times 
associated with, for example, wait time for each of the steps in 
the process. Depending on the user input in 305, the analysis 
may average (or median, mode, total, etc.) other values such 
as the business cost associated with each step, number of 
times a particular path was traversed, and/or other values. In 
Some embodiments, the analysis may include more complex 
calculations, e.g., by inferring information based on the his 
torical data. The analysis may also include calculating time 
intervals of data. Thus, the historical data may be analyzed to 
determine information regarding characteristics, behaviors, 
and/or performance (among others) of steps and/or flow paths 
of the business process represented by the diagram. 

In 308, graphical indications associated with icons and/or 
lines in the diagram may be displayed, e.g., on the display of 
one or more of the computer systems described above, among 
others. The graphical indications may visually indicate char 
acteristics (and preferably a degree of the characteristics) of 
corresponding steps and/or flow paths in the business process 
and may be useable to analyze the business process. The 
characteristics may have been chosen by the user in 305 
above. Alternatively, the characteristics may be automatically 
chosen and visually indicated without prior user input speci 
fying the characteristics. In some embodiments, as noted 
above, the graphical indications may indicate relative degree 
of the characteristics. For example, the graphical indications 
may be displayed as a "heat map' on the diagram. A heat map 
may visually indicate which of the steps and/or paths in the 
process are most important (or least efficient), e.g., according 
to the characteristics being visually indicated. In some 
embodiments, the heat map may correspond to the color 
enhancements described in more detail below. 

In one embodiment, the graphical indications may include 
color enhancements for various ones of the flow lines and/or 
the icons included in the diagram. The degree of color 
enhancement may indicate the degree of the characteristics. 
For example, the color enhancements may include a first 
color (e.g., red), and the degree of shading of the first color 
(e.g., degree of shading of the hue of the first color) may 
indicate the degree of the characteristics. In one embodiment, 
the amount of the first color (e.g., the number of pixels of the 
color or “thickness” of the color) may indicate the degree of 
the characteristics. The colorenhancements may be displayed 
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12 
around a perimeter of icons and/or lines in the diagram, 
within icons/lines of the diagram, or other Suitable manners 
that visually indicate the degree of the characteristics. 

In the preferred embodiment, the color enhancements may 
include a first color, such as, for example, red, and the graphi 
cal indications may include degrees of shading around the 
perimeter of the icons and/or lines in the diagram. Thus, in 
one embodiment, the amount of red shading around the icon 
and/or line may indicate the degree of the characteristic(s) 
under scrutiny. 

Note that the graphical indications described above are 
exemplary only. For example, in one embodiment, the graphi 
cal indications may include animations on the screen, e.g., 
where visually indicated icons and/or lines are highlighted 
using “marching ants” (e.g., where dotted lines move around 
the object being highlighted). In another embodiment, the 
icons and/or lines themselves may be re-sized (either in 1 or 
2 dimensions) to indicate the relative characteristics, e.g., 
icons with a lesser degree of the characteristic (e.g., Smaller 
average wait time) may be reduced in size on the diagram, and 
icons with a greater degree of the characteristic (e.g., larger 
average wait time) may be increased in size on the diagram. 
As another example, the borders of the icons may be enlarged 
or reduced to indicate the degree of the characteristic. As yet 
another example, “degree icons' may be displayed within 
each of the icons (like bars of a bar graph), that represent the 
degree of the characteristic. In other words, the term “graphi 
cal indication' is intended to include any manner (other than 
text) of emphasizing icons and/or lines in the diagram to 
indicate characteristics and/or degree of characteristics of 
objects (steps and/or flow paths) in the diagram. In addition to 
graphical indications, in 308 the method may also display 
textual indications about the degree of characteristics for 
icons/lines in the diagram. 

In one embodiment, the graphical indications may only be 
relative to the other steps and/or flow paths represented in the 
diagram. Thus, the graphical indications may visually indi 
cate which icon and/or flow path represents the most of a 
particular characteristic, e.g., by using the degree of color 
described above, among others. More specifically, the graphi 
cal indications may visually indicate degree of characteristics 
using various techniques such as the color methods described 
above as well as shading techniques (e.g., where more of a 
characteristic has more shading, possibly around the icon 
and/or line). Thus, the graphical indications may visually 
indicate a relative amount of characteristic for individual 
steps and/or flow paths with respect to the other steps and/or 
flow paths in the process. Thus, the graphical indications may 
be indicated relative to other steps and/or flow paths in the 
business process. More specific examples are provided 
below. 

Alternatively, the graphical indications may be displayed 
according to thresholds. For example, the graphical indica 
tions may indicate which steps and/or flows exceed and/or fall 
below the specified thresholds. The thresholds may be deter 
mined automatically or assigned by the user as desired. In 
some embodiments, the indications above or below the 
threshold(s) may not be a simple binary representation, but 
may indicate a degree to which the respective steps and/or 
flows exceed and/or fall below the specified thresholds. For 
example, in one embodiment, the graphical indications may 
include red shading around icons and/or lines which have 
values exceeding the threshold and blue (or possibly no) 
shading around icons and/or lines which have values that fall 
below the threshold. The degree to which these values exceed 
or fall below the threshold may be indicated by a degree of 
color/shading (e.g., using a gradient of the color(s)) of the 
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icons and/or lines. Thus, graphical indications may be indi 
cated relative to thresholds, e.g., specified by the user, rather 
than relative to other steps and/or flows in the process. In 
Some embodiments, however, the graphical indications may 
be displayed according to threshold(s) and comparisons to 
various ones of the steps and/or flows in the process. 

Note that, in some embodiments, the indication of the 
degree of characteristics (and/or deviation from the thresh 
old) may be a continuous gradient (where every different 
value has a different associated amount of indication) or a 
discrete gradient (where values are grouped according to 
discrete sections, e.g., 0-10% deviation, 10%-20%, etc.). 
Thus, the graphical indications may be displayed on the dia 
gram via a variety of methods. Note that the graphical indi 
cations described herein are exemplary only and that other 
graphical indications and methods for indicating characteris 
tics of the steps and/or flow paths are envisioned. 

In some embodiments, the characteristics may include 
relative lengths of time for respective ones of the steps of the 
business process. Thus, the graphical indications may indi 
cate which of the steps on the diagram took the longest 
respective amounts of times. In other words, the graphical 
indications may indicate a ranking according to the charac 
teristics for each of the steps and/or flow paths. Thus, the user 
may easily discover which of the steps take the longest 
amount of time. Alternatively, or additionally, the graphical 
indications may indicate which of the steps/flow paths exceed 
or fall below a threshold, and possibly to what extent the 
steps/flow paths exceed or fall below the threshold. Following 
the embodiments from above, the graphical indications may 
be indicated in the diagram by shading the perimeter of vari 
ous icons, e.g., with more red for the longer (or more exces 
sive of the threshold) the amount of time. The graphical 
indications may also include using more, for example, gradi 
ents of blue for the shorter (or farther below the threshold) the 
amount of time. Thus, the user may intuitively understand 
that steps with the most red shading take the longest amount 
of time, and those with little or no (or possibly blue) shading 
take a relatively shorter amount of time (e.g., as compared to 
one another or a threshold). 

In some embodiments, the characteristics may include 
business characteristics. For example, the characteristics may 
include monetary costs associated with various paths and/or 
steps of the business process. Thus, in one embodiment, the 
graphical indications may indicate steps or flow paths that 
cost the most amount of money, thereby allowing the user to 
easily view and understand steps or paths that should be 
optimized. Alternatively, the business characteristics may 
include human resource costs, e.g., which paths or steps 
require the most human resources for completion. Note that 
the above described business characteristics are exemplary 
only and other characteristics are envisioned. 

Additionally, or alternatively, the characteristics may 
include path traversal information, e.g., percentages associ 
ated with the paths traversed in the process. The user may, for 
example, be able to view a “happy path’ and/or percentages 
associated therewith. For example, in one embodiment, the 
“happy path’ may indicate the ideal path of the process. In 
Some embodiments, the user may be able to select an “excep 
tion path' which may be assigned by the user (e.g., during 
design of the process) or may be defined as those paths which 
deviate from the ideal or “happy path'. In some embodi 
ments, the graphical indications may indicate the most likely 
path for the entire process or between groups of icons in the 
diagram. Thus, the graphical indications may indicate infor 
mation regarding traversed paths and attributes thereof (e.g., 
a percentage of time any particular path is traversed). 
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In some embodiments, the characteristics may include 

count information. Graphical indications of count informa 
tion may indicate various attributes/activities of the steps 
and/or paths in the business process on the diagram. More 
specifically, in one embodiment, the count information may 
include values associated with execution activities, wait 
activities, and completion activities associated with one or 
more of the steps or flow paths. More specifically, the count 
analysis may relate to the amount of processes that are wait 
ing, executing, or completed at any given time. Thus, the user 
may specify a countanalysis at a given time and the graphical 
indications may indicate processes with counts over various 
thresholds (or have larger or Smaller amounts of various 
counts with respect to other steps in the process). 

Note that after the visual indications are displayed, in some 
embodiments, the user may be operable to change various 
attributes of the diagram (e.g., what characteristics are being 
displayed). For example, in one embodiment, the method 
may further include receiving user input modifying desired 
analyses, characteristics, thresholds, etc. Thus, the user may 
be operable to change the thresholds of the graphical indica 
tions, and corresponding new graphical indications may be 
displayed on the diagram. Thus, the user may change prop 
erties of the graphical indications and the graphical indica 
tions may be displayed on the diagram in response to the user 
input. 

Thus, FIG. 3 illustrates a method for displaying informa 
tion regarding a business process. Exemplary screen shots of 
a specific embodiment of this method are described below. 
FIGS. 3A-3C Method for Displaying Information Regard 
ing a Business Process 

FIGS. 3A-3C are flow charts of an exemplary method for 
displaying information regarding a business process similar 
to FIG.3 above. More specifically, FIG. 3A relates to select 
ing/creating a scenario; FIG. 3B relates to selecting an analy 
sis; and FIG.3C relates to calculating the analysis (for graphi 
cally indicating the selections made by the user). Note that 
FIGS. 3A-3C provide specific embodiments of the method 
only; in other words, the methods of described herein are not 
limited to any of the specific elements or descriptions pro 
vided in FIGS. 3A-3C. Similar to above, the method shown in 
FIGS. 3A-3C may be used in conjunction with any of the 
systems or methods shown or described herein. For example, 
the methods of FIGS. 3A-3C may apply to FIG. 3 above as 
well as FIGS. 8-12 described below. In various embodiments, 
Some of the method elements shown may be performed con 
currently, in a different order than shown, or may be omitted. 
FIGS. 4A-4F, 5A-5H, 6A-6C and 7A-7C Exemplary 
Screen Shots 

FIGS. 4A-4F, 5A-5H, 6A-6C, and 7A-7C are exemplary 
screen shots of the method illustrated in FIGS. 3 and 3A-3C. 
More specifically, FIGS. 4A-4F are a series of exemplary 
screen shots which show how a user may specify retrieval of 
information that may be analyzed and displayed. FIGS. 
5A-5Hare a series of exemplary screen shots showing length 
of time analysis of a business process. FIGS. 6A-6C are a 
series of exemplary screen shots showing path analysis of a 
business process. FIGS. 7A-7C are exemplary screen shots 
illustrating count analysis of a business process. Note that 
these analyses (and the specific screen shots illustrated) are 
exemplary only and other analyses are envisioned. For 
example, in one embodiment, the method may analyze the 
information and visually indicate costs associated with steps 
(e.g., monetary costs), e.g., using the graphical indications (or 
“heat maps”) described herein. 
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As indicated above, FIGS. 4A-4F area series of exemplary 
screen shots which show how a user may specify retrieval of 
information that may be analyzed and displayed. 
As shown in FIG. 4A, the graphical user interface (GUI) 

includes a diagram display on the right hand side of the figure. 
On the left hand side, FIG. 4A includes a GUI for enabling the 
user to configure information for specifying analysis to be 
performed. The information may take the form of a scenario 
as shown in FIG. 4A. Additionally, as shown, the GUI may 
include various fields including a mode field, a select scenario 
field, an analysis type, and a threshold (e.g., a minimum and 
maximum threshold). As shown in FIG. 4A, when the user 
selects the “select” button under “selected scenarios' on the 
left hand side of the diagram, the screen shot of FIG. 4B 
appears. 
As shown in FIG. 4B, the GUI on the right side includes 

various business process analysis scenarios that may be 
selected by the user. As shown, in the scenarios portion of the 
GUI, the users can select historical (tracked data) correspond 
ing to various vendors and/or time periods. For example, the 
user may select the historical data corresponding to "vendor: 
Acme'. As shown, when the user selects the vendor Acme 
under the historical data portion of the GUI, the name “ven 
dor: Acme' appears in the historical scenario field on the right 
hand side of the diagram. The user may then select a time 
period filter and/or a business data filter as desired. 
As shown in FIG. 4C, the user has selected the historical 

data corresponding to "vendor: Acme', and thus the name 
Vendor: Acme appears on the historical scenario field. 
As shown in FIG. 4D, the user selects the business filter 

data portion of the GUI and, various options may appear, for 
example, the options may comprise “auto-tracked options” 
which may include customer, material description, price, etc. 
As shown in FIG. 4E, when the user selects the time period 

filter portion of the GUI, various time ranges may appear Such 
as all available, last year, current year, last quarter, and current 
quarter. As also shown in FIG. 4E, in response to the vendor 
selection in the business data filter GUI in FIG. 4D, the vendor 
filter is set to equal Acme'. 
As shown in FIG. 4F, the user may select the analysis from 

a drop down menu in the GUI on the left side of the Figure. As 
shown, the user may select from Simulation vs. Historical 
(What if), Simulation vs. Simulation, Single Historical, 
Single In-Flight, and Single Simulation. In this example, the 
user has selected “Single Historical'. 
As indicated above, FIGS.5A-5Hare a series of exemplary 

screen shots showing length of time analysis of a business 
process. FIGS. 5A-5H may follow from FIGS. 4A-4F 
described above. 
As shown in FIG.5A, the user has selected “time analysis” 

for the analysis type portion of the GUI on the left hand side 
of the screen shot. The GUI illustrates various possible analy 
sis types which may include count analysis, path analysis, or 
time analysis. 
As shown in FIG.5B, when the user selects time analysis as 

the analysis type, various time specific entries appear Such as 
average wait time, total wait time, average execution time, 
and total execution time. As shown, in FIG. 5B the user has 
selected average wait time in this field. 

In the screen shot of FIG. 5C, the user is selecting a thresh 
old value. In this case the user has specified a minimum 
threshold of “0 hours' and a maximum threshold of “10 
hours'. 

In the screen shot of FIG. 5D, the user selects the recalcu 
late button with his/her mouse, thus causing graphical indi 
cations (e.g., color enhancements) to be displayed with 
respect to icons and/or lines in the business process diagram. 
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As shown in FIG. 5D, the graphical indications may take the 
form of “heat maps” including color enhancements displayed 
around the perimeter of icons in the diagram that indicate 
information regarding the time analysis performed. Thus, in 
FIG.5D when user the user selects the recalculate button, the 
Software program (e.g., the process development environ 
ment) performs time analysis of the various steps (associated 
with icons in the diagram) to determine the average wait time 
of each of the steps in the process and then generates graphi 
cal indications corresponding to respective ones of the icons 
to indicate the average wait time to the user. 

In FIG. 5D, underneath the threshold tab of the left hand 
side of the GUI, a gradient is displayed from “min' to “max'. 
As shown, and as specified in FIG. 5C, the user has selected 
the “min' threshold as Zero hours and the “max’ threshold as 
ten hours. In the preferred embodiment, the GUI uses the 
color red and more specifically uses a color hue gradient of 
the color red to indicate the degree of average wait time. Thus, 
a lighter hue of the color red indicates a lower average wait 
time and a darker hue of the color red indicates a higher 
average wait time. Thus, although not presented in the black 
and white FIG. 5D, underneath the tab threshold, the “min' 
begins with a white color, i.e., a very light hue of the color red 
and then as the gradient goes from left to right, from “min' to 
“max', the hue of the color red becomes increasingly darker, 
i.e., from light pink to dark pink, to light red to dark red. Thus, 
from left to right the color is white at the term “min' and is 
finally dark red at the term “max'. As shown in FIG. 5D, the 
graphical indications may appear as shading that appear 
around the perimeter of each of the respective icons and may 
indicate the relative average wait time per this hue gradient. 

In the diagram shown in FIG. 5D, each of the icons has 
shading around the perimeter of the icon to indicate the aver 
age wait time. The degree of the hue of the color red in the 
shading visually indicates to the user the amount of the aver 
age wait time. In other words, as the color hue shading 
becomes darker or more red around the respective icon, this 
indicates the respective icon has a longer average wait time 
relative to those icons which have a lighter hue color shading 
around its respective perimeter. In the exemplary diagram of 
FIG. 5D, the “select vendor icon has a dark red shading 
around its perimeter indicating a longer average wait time of 
8 hours, forty minutes, the “review RFQ' icon has a lighter 
hue color shading around its perimeter to indicate a lesser 
average wait of six hours, forty-one minutes, the “Create 
RFQ' icon has a very light pink shading around its perimeter 
which indicates a much lower average wait time of one hour, 
fifty minutes, and the “determine recommend quote' icon has 
essentially a pure white shading around its perimeter to indi 
cate its average wait time of Zero minutes. It is noted that the 
hue gradient or degree of hue color in these shadings, these 
heat maps around the icons, is representative of black and 
white FIG. 5D as either a solid black perimeter, a black line 
outline, a dotted outline, or a white outline. 
When the user selects the recommendations tab at the 

bottom of FIG. 5D, the screen shot of FIG. 5E appears. As 
shown in FIG. 5E, the recommendations tab lists textual 
names of the various icons that appear in the diagram. These 
textual names are shaded with graphical indications similar to 
those that appear with respective to the respective icons in the 
diagram. Thus, for example, the “manager approval text is 
shaded with the darkest hue of red, the “select vendor' text is 
shaded with a somewhat lighter hue of red, the “review RFQ’ 
text is shaded with a lighter hue relative to “select vendor'. 
“create RFQ' text is shaded with a very light “light pink' hue 
ofred, and the “determine recommend quote”, “place order in 
SAP', and “response to quote' text items have no hue color 
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shading at all due to their average wait time of Zero minutes. 
As shown in FIG. 5E, when the user selects the manager 
approval textual item in the recommendations tab, on the right 
hand side of this GUI, text appears which is titled “Investigate 
bypassing manager approval’. This text provides informa 
tion related to the manager approval icon and also provides an 
option to launch an optimization or bypass wizard (described 
in more detail below) which can be used to automatically 
modify the diagram to improve the business process and 
reduce the average wait time caused by this particular step. 
As shown in FIG. 5F, when the user selects the analysis 

report tab of the GUI, the analysis report GUI right hand side 
of the Figure appears as shown. This GUI provides informa 
tion on the data used in the analysis, e.g., all available histori 
cal data, and the start and end time of the historical data used. 

FIGS. 5G and 5H illustrate more fully the analysis report 
described in FIG.SF. 

Thus, FIGS. 5A-5C illustrate various examples of one 
embodiment for visually indicating time analysis information 
using historical data. 
As indicated above, FIGS. 6A-6C are a series of exemplary 

screen shots showing path analysis of a business process. 
As shown in FIG. 6A, the user may select path analysis in 

the GUI in the left hand side. Similar to descriptions above 
regarding the time analysis, the user may use this analysis to 
view specific path analysis of the process using historical 
data. 
As shown in FIG. 6B, the user may choose the path analysis 

sub-field “exception path’ in order to view paths that follow 
the exception path. As also shown, the thresholds are set with 
a minimum threshold of 0% and a maximum threshold of 
40%. In this case, the flow path between “approved?” and 
'select vendor quote” is highlighted (in this case in red, 
shown with a black border in the black and white Figure) as 
having followed the exception path 45% of the time. 
As shown, in FIG. 6C, the user has selected the happy path 

analysis in the left-hand GUI. Thus, the resulting graphical 
indications on the diagram highlight the “happy path” (e.g., 
the ideal path) for the process. In this specific case, the “happy 
path’ is highlighted in blue (shown in black in the Figure). 

Thus, FIGS. 6A-6C illustrate various examples of one 
embodiment for visually indicating path information using 
historical data. 
As indicated above, FIGS. 7A-7C are exemplary screen 

shots illustrating an exemplary count analysis of a business 
process. 
As shown in FIGS. 7A and 7B, the user may select “count 

analysis' as the analysis type. Correspondingly, in 7B the 
options “waiting activities”, “executing activities, and 
“completed activities' may appear in the second field under 
“analysis type'. As shown in 7B, the user has selected 
“executing activities”. 

Finally, in FIG. 7C, the diagram includes both graphical 
and visual indications corresponding to the selected analysis. 
Graphically, “select vendor quote” is highlighted with a light 
pink color (shown as a black outline) graphically indicating 
the value of 15 for executing activities (in comparison with 
the minimum threshold of 10 and the maximum threshold of 
20 selected in the GUI on the left side. Further textual indi 
cations visually indicate other count information including 
waiting and completing activities. Thus, FIGS. 7A-7C illus 
trates one embodiment of a count analysis of a process. 
FIG. 8 Displaying Information Regarding Modifications to 
a Business Process 

FIG. 8 is a flowchart of an exemplary method for display 
ing information regarding modifications to a business pro 
cess. The method shown in FIG.8 may be used in conjunction 
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with any of the systems shown in the above Figures, among 
other devices. In various embodiments, some of the method 
elements shown may be performed concurrently, in a differ 
ent order than shown, or may be omitted. Additional method 
elements may also be performed as desired. As shown, this 
method may operate as follows. 

In 802, data regarding a first business process may be 
stored (e.g., in response to user input, similar to descriptions 
above). The data may comprise historical data, simulation 
data, and/or other data associated with the first business pro 
cess. As described above (regarding FIG. 3), the data may be 
stored in response to executing a diagram which represents 
the first business process. Alternatively, the data may be 
retrieved from external Sources and stored in a memory 
medium. The data may include information regarding lengths 
of time (e.g., associated with each of the steps in the process), 
path traversals (e.g., the specific path that was taken through 
out the process), values (business data) of attributes of the 
steps/paths taken during the process (e.g., waiting/execution 
activities, number of times path was taken, etc.), count infor 
mation, and/or other information. As also described above, 
the data may be received in response to user input. As indi 
cated above, the user may specify constraints such that the 
data represents only a portion of the data that may be stored, 
e.g., in a database on a memory medium coupled to, for 
example, the server 100. Alternatively, the data may be 
received automatically and may not have been constrained by 
the user. 

In 804, a diagram of the first business process may be 
displayed on a display, e.g., on the displays of one or more of 
the computer systems 150 and/or the server 100. Similar to 
the above descriptions regarding FIG. 3, the diagram may be 
displayed in response to user input. The diagram may include 
a plurality of icons (e.g., representing steps of the process) 
that are interconnected by lines (e.g., representing flow paths 
of the process). As also described above, the diagram may be 
executable; in otherwords, the diagram may operate to imple 
ment the process visually indicated by the diagram during 
execution of the diagram. 

In some embodiments, the user may invoke execution of 
the diagram by pressing an “execute' or “play' button in the 
process development environment that may display the dia 
gram. During execution, processes, GUIs, and/or applets 
(among others) may be invoked as execution flows through 
each of the icons and lines in the diagram. In other words, 
upon reaching a specific icon or line during execution of the 
diagram, processes associated with the icon or line may be 
executed, e.g., as designed by the user. In some embodiments, 
these processes may be executed locally or remotely (e.g., on 
a computer coupled through a network Such as the network 
125 described above, among others. The diagram may 
include lanes which indicate performers of the steps of the 
process. For example, the diagram may include a lane for a 
computer system such as, for example, the server 100. Cor 
respondingly, the server 100 may perform the steps associ 
ated with icons placed in this lane during execution of the 
diagram. 

In 806, first information regarding one or more steps and/or 
flow paths in the first business process may be determined. 
This determination may be similar to the analysis described 
above regarding 305 and 306 of FIG.3. In other words, in 806 
the user may specify characteristics to be analyzed (as in 
305), and the data (or a time period thereof) may be analyzed 
to determine these specified characteristics. For example, the 
first information regarding (a Subset of) steps and/or flow 
paths of the first business process may be determined by 
analyzing the data stored in 802. In some embodiments, simi 
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lar to above, the first information may involve averaging data 
or inferring information from, for example, the data stored in 
802, e.g., via calculations. Similar to above, determining the 
first information may include receiving/storing a portion of 
the data and analyzing that portion. Thus, the data may be 
analyzed to determine the values of the (user specified) char 
acteristics described above (among others) associated with a 
subset of the steps and/or flow paths of the business process 
(represented by the icons and/or lines in the diagram). 

In 808, user input modifying the diagram may be received. 
The modified diagram may thereby representa modified busi 
ness process. In some embodiments, the user may manually 
modify the diagram, e.g., using various input devices, tools, 
palettes, or other interfaces (such as those described above, 
among others). Thus, the user may add additional steps, 
change interconnections in the diagram, change conditions of 
the diagram, and/or modify parameters of icons and/or lines 
in the process, among other changes. Additionally, or alter 
natively, the user may invoke an optimization wizard which 
may suggest and possibly automatically modify the diagram 
for the user. Further descriptions regarding this optimization 
wizard are described in more detail below. Note that the above 
modifications are exemplary only and other modifications (or 
methods thereof) are envisioned. 

In 810, operation of the modified business process may be 
simulated based on the modified diagram and the data. In 
Some embodiments, simulating the modified business pro 
cess may include analyzing and/or determining probabilities 
associated with various paths in the process. These probabili 
ties may be used to generate accurate simulated data for the 
process. However, note that the above-described embodi 
ments are exemplary only, and simulation of the modified 
business process may be performed via a variety of methods. 
In other words, the data may be used via numerous ways in 
order to simulate actual operation of the modified business 
process, e.g., for comparison to other business processes. 

In 812, second information regarding one or more steps 
and/or flow paths in the modified business process may be 
determined. Similar to above, the second information may be 
determined by analyzing data resulting from the simulation in 
810. For example, in embodiments where the simulation pro 
duces data, e.g., data similar to the data stored in 802, the 
processes described in 806 may be used. However, in alter 
nate embodiments, other determination/analysis steps may be 
performed to determine the second information. The second 
information may indicate information regarding lengths of 
time associated with steps in the process (e.g., waiting time, 
execution time, path traversal time, etc.), business costs (e.g., 
monetary or human resources), deviations from the “happy” 
or ideal path in the process, and/or various other attributes or 
characteristics associated with each of the steps and/or flow 
paths in the process. For example, the second information 
may indicate the average time required for each of the steps in 
the process, among others. 

In 814, the first and second information may be compared 
to determine differences in characteristics of steps and/or 
flow paths in the first business process and the modified 
business process. In some embodiments, the comparison may 
be performed in response to user input, e.g., specifying char 
acteristics to be determined. However, comparing the first and 
second information may be performed exhaustively in order 
to allow for any future comparisons without further recalcu 
lations. In various embodiments, the degree of the compari 
son between the first and second information may vary from 
as little as needed for displaying (as in 816) or exhaustive. The 
comparison of the first and second information may include 
comparing wait time, execution time, business costs, traversal 
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time, number of times a path was traversed, and/or other 
characteristics for individual steps/flow paths in the process. 
Thus, the comparison of the first and second information may 
reveal differences (e.g., benefits) between the business pro 
cess and the modified business process. 

In 816, graphical indications associated with icons and/or 
lines in the modified diagram may be displayed. The graphi 
cal indications may indicate differences in characteristics of 
corresponding steps and/or flow paths in the first business 
process and the modified business process. In some embodi 
ments, the specific differences being visually indicated may 
be specified by the user. For example, the user may select a 
“time analysis” in order to view graphical indications of 
average lengths of times associated with each of the steps/ 
paths in the process. Other characteristics may be selected 
and visually indicated, as desired. In some embodiments, the 
displayed characteristics may be automatically chosen, e.g., 
by the diagram, or the development environment for modify 
ing the diagram. For example, the characteristics may be 
automatically determined by analyzing which values or char 
acteristics changed from the business process to the modified 
business process. More specifically, if the only characteristics 
that changed involved average lengths of time, those charac 
teristics may be automatically compared and/or visually indi 
cated in the diagram without receiving user input choosing 
those characteristics. In some embodiments, the characteris 
tics may be automatically ranked (e.g., according to which 
values/characteristics changed the most from the first busi 
ness process to the modified business process) and the top 
ranked characteristics may be visually indicated to the user. 
Thus, the visually indicated characteristics may be chosen 
and displayed via a variety of methods. 

Similar to above, the graphical indications may include 
color enhancements, e.g., using degree of color, possibly 
around the perimeter of the objects in the diagram, and/or 
other indications. The graphical indications may include dis 
playing a "heat map' on the diagram, e.g., using at least one 
color. For example, the diagram may indicate steps where the 
modified business process exhibited more or less of the char 
acteristic(s) in question. For examples, a first color (e.g., red) 
may be used to indicate a less desirable amount of character 
istic, and a second color (e.g., blue) may be used to indicate a 
more desirable amount of characteristic. Thus, where length 
of time is being visually indicated, if an individual step of the 
modified business process has a lower average time associ 
ated with it, its icon in the diagram may be indicated with 
blue. Alternatively, if the modified business process step has 
a longer average time associated with it, its icon may be 
indicated with red. Similar to above, the degree to which the 
characteristic varies from the first business process to the 
modified business process may be indicated with a degree of 
color. Thus, those steps that indicate more of a change in 
characteristic may have a darker color than those that have a 
lesser change in characteristic. Similar to above, the graphical 
indications may indicate relative differences among the steps 
and/or flow paths in the process and/or may indicate differ 
ences from the steps and/or flow paths to threshold(s). 

Note that modifying the diagram and simulating the result 
ing change may be referred to as a “what-if” scenario. In other 
words, this modification, simulation, and comparison allows 
the user to view possible changes had the process been per 
formed differently. Thus, the user may easily discover the 
answer to possible optimizations by calculating these “what 
if scenarios, thereby allowing the user to easily determine 
which modifications would have resulted (and therefore 
should result) in a more efficient process). 
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FIG. 8A Exemplary Method for Guided Optimization of a 
Business Process 

FIG. 8A is a flowchart of an exemplary method for display 
ing information regarding modifications to a business process 
similar to FIG. 8 above. Note that FIG. 8A provides a specific 
embodiment of the method only; in other words, the guided 
optimization described herein is not limited to any of the 
specific methods or descriptions provided in FIG. 8A. Similar 
to above, the method shown in FIG. 8A may be used in 
conjunction with any of the computer systems or devices 
shown in the above Figures, among other devices. In various 
embodiments, some of the method elements shown may be 
performed concurrently, in a different order than shown, or 
may be omitted. Additional method elements may also be 
performed as desired. 
FIGS. 9A and 9B Exemplary Screen Shots 

FIGS. 9A and 9B are exemplary screen shots of the method 
illustrated in FIG.8. More specifically, FIGS. 9A and 9B are 
two exemplary screen shots which show how a user may 
modify a business process diagram and compare the results. It 
should be noted that these screen shots are exemplary only 
and other lay outs, options, and/or graphical indications 
(among others) are envisioned. 

FIG. 9A illustrates an exemplary diagram before user 
modification. In this case the diagram visually indicates an 
original business process. FIG.9B illustrates a modification 
made to the Figure, e.g., manually by the user, or automati 
cally, possibly using the optimization wizard described in 
more detail below. As shown, the diagram of FIG.9B includes 
graphical indications that compare the original process and 
the modified process. In this case, the average wait time of the 
manager approval decreased 44.1% and the average wait time 
for “select vendor quote” decreased 91%. In this screen shot 
the corresponding color indications (in blue) visually indicate 
these differences (illustrated in FIG.9B using black and out 
lined in black to indicate degree of blue in the screen shot). 
Thus, FIGS. 9A and 9B illustrate an exemplary modification 
and resulting graphical indications indicating differences in 
characteristics (in this case average wait time) for the original 
business process and the modified business process. 
FIG. 10 Method for Comparing Data Regarding Different 
Data Sets 

FIG. 10 illustrates a method for displaying information 
regarding different data sets related to a business process. The 
method shown in FIG. 10 may be used in conjunction with 
any of the computer systems or devices shown in the above 
Figures, among other devices. In various embodiments, some 
of the method elements shown may be performed concur 
rently, in a different order than shown, or may be omitted. 
Additional method elements may also be performed as 
desired. As shown, this method may operate as follows. 

In 1002, first data regarding a business process may be 
stored/received. The first data may include historical data, 
simulation data, and/or other data related to the business 
process. Similar to descriptions above, the data may be 
received from data stored during execution of a diagram 
representing a business process. Alternatively, or addition 
ally, the data may be retrieved from external sources such as 
a database which stores information of the business process. 
The data may include information regarding the various char 
acteristics described above, among others. Additionally, the 
data may be retrieved from a time period. As described above, 
the first data may be received in response to user input, e.g., 
defining various filters and constraints for the data. Thus, in 
one embodiment, the user may specify that the first data may 
be received based on various criteria, e.g., to define a query 
that may be executed to return the desired information. 
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In 1004, second data regarding the business process may be 

stored/received. Similar to above, the second data may 
include portions of historical information, simulation infor 
mation, and/or other information related to the business pro 
cess. In one embodiment, the first data and the second data 
may both be received from a same store of information (e.g., 
historical information). Alternatively, or additionally, the sec 
ond data may be received from simulated data, e.g., from a 
different process, similar to descriptions above regarding 
FIGS. 8 and 9. However, the second data is not limited to the 
types of data described above, and may be any type of data 
regarding the business process. In other words, the second 
data may be any type of data that may be usable to compare to 
the first data, e.g., to analyze?optimize the business process. 
Similar to above, the second data may include information 
regarding various ones of the characteristics described above, 
among others. Additionally, as described above, the second 
data may be received in response to user input, e.g., defining 
constraints for the second data from a larger pool of data. 
However, the first data and second data may also be received 
automatically. 

In some embodiments, the first data may involve data from 
a first time period, and the second data may involve data from 
a second time period. For example, the first data may be data 
for the process in, for example, the month of April, while the 
second data may be data regarding the process in the month of 
June. Thus, in some embodiments, the first data may be from 
a first time period and the second data may be from a second 
time period. 

Alternatively, or additionally, the first data and/or the sec 
ond data may be filtered according to other characteristics. 
For example, following the examples above where the busi 
ness process relates to purchase orders, the first data may 
relate to orders over 35,000 dollars whereas the second data 
may relate to orders under 1,000 dollars. In some embodi 
ments, as indicated above, the data may relate to actual data of 
the business process, and the second data may be simulated 
data, e.g., of a modified business process, similar to descrip 
tions above regarding FIG. 8. Thus, the first data and the 
second data may be received from different sources and sub 
ject to different criteria, as desired. 

In 1006, the first data and the second data may be compared 
to determine differences regarding (user specified) character 
istics of one or more steps and/or flow paths in the business 
process. In some embodiments, comparing the first data and 
the second data may involve analyzing the first data and the 
second data and comparing the results of the analysis. Similar 
to descriptions above, analyzing the first data and/or the sec 
ond data may involve calculating averages or inferring vari 
ous characteristics (such as those described above, among 
others) in order to analyze the differences between the data. 
Thus, comparing the data may involve calculating values to 
be compared for the first data and the second data. 

In some embodiments, comparing the data and the second 
data may involve comparing the characteristics described 
above. For example, the lengths of times associated with 
individual steps may be compared between those of the first 
data and the second data. Following the example above where 
the first data is from a first period of the business process and 
the second data is from a second period of the business pro 
cess, the comparison may be usable to compare the differ 
ences in operation of the business process between two dif 
ferent time periods. 

In 1008, a diagram of the business process may be dis 
played, e.g., on a display of a computer system Such as those 
described above, among others. The diagram may include a 
plurality of interconnected icons where the icons represent 
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steps in the business process and the lines indicate flow paths 
of the process. The diagram may include graphical indica 
tions which visually indicate differences regarding character 
istics of steps and/or flow paths in the business process, e.g., 
based on the comparison performed in 1006. The graphical 
indications may be presented similar to those described above 
regarding FIGS. 3-9. For example, the characteristics of the 
first data (e.g., for the individual steps and/or flow paths of the 
business process) may be compared to the characteristics of 
the second data and visually indicated on the diagram, e.g., 
using color enhancements, gradients of color, etc. Similar to 
above, the degree of characteristics may be indicated by gra 
dients of color or by multiple colors. For example, red may be 
used to indicate a negative deviation from the first data while 
blue may indicate a positive deviation from the first data. 
Thus, some color enhancements may indicate better behav 
ior/performance using characteristic(s) as a meter and other 
color enhancements may indicate worser behavior/perfor 
mance. Following the length of time examples from different 
time periods (above), blue color enhancements, e.g., around 
the perimeter of various icons and/or lines, may indicate that 
less time was required on average for those respective StepS/ 
paths (e.g., as compared from the time period of the second 
data to the time period of the first data), and red color 
enhancements may indicate that more time was required on 
average. Thus, the diagram may be displayed and may visu 
ally indicate differences between the first data regarding the 
business process and the second data regarding the business 
process. The graphical indications may be used to analyze the 
business process. 
FIGS. 11A-11D Exemplary Screen Shots 

FIGS. 11A-11D are exemplary screen shots of the method 
illustrated in FIG. 10. More specifically, FIGS. 11A-11D are 
exemplary screen shots which show how a user may compare 
different data sets related to a business process in a diagram. 
It should be noted that these screen shots are exemplary only 
and other lay outs, options, and/or graphical indications 
(among others) are envisioned. 
As shown in FIG. 11A, the user may select “Historical vs. 

Historical” in the mode section of the GUI on the left side. In 
FIG. 11B, the user may select a scenario. As shown in FIG. 
11C, the user has selected “Vendor: Majestic' for scenario A 
and “Vendor: Acme' for scenario B. 
As shown in FIG. 11D, after pressing “recalculate” in the 

left hand GUI, the graphical indications may indicate the 
comparison between the chosen scenario A (Majestic) and 
scenario B (Acme). Similar to the descriptions above regard 
ing FIGS. 8-10, the color indications (in this case, blue indi 
cating that scenario A has a lower average wait time and red 
indicating scenario A has a higher average) visually indicate 
that “select vendor quote”, “review RFQ', and “create RFQ. 
all have lower average wait times for scenario Athan Scenario 
B. Thus, FIGS. 11A-11D are exemplary screen shots which 
show how a user may compare different data sets related to a 
business process in a diagram. 
FIG. 12 Method for Displaying Information Regarding a 
Business Process 

FIG. 12 illustrates a method for displaying information 
regarding a business process. More specifically, the method 
of FIG. 12 allows the user to specify and view different time 
portions regarding historical information of a business pro 
cess. The method shown in FIG. 12 may be used in conjunc 
tion with any of the computer systems or devices shown in the 
above Figures, among other devices. In various embodi 
ments, some of the method elements shown may be per 
formed concurrently, in a different order than shown, or may 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

24 
be omitted. Additional method elements may also be per 
formed as desired. As shown, this method may operate as 
follows. 

In 1202, historical data regarding a business process from 
a time range may be stored. As described above (regarding 
FIG. 3), the historical data may be received in response to 
executing a diagram of the business process. Alternatively, 
the historical data may be retrieved from external sources and 
stored in a memory medium. The historical data may include 
information regarding lengths of time (e.g., associated with 
each of the steps in the process), path traversals (e.g., the 
specific path that was taken throughout the process), values 
(business data) of attributes of the steps/paths taken during 
the process (e.g., waiting/execution activities, number of 
times path was taken, etc.), count information, and/or other 
information. As also described above, the historical data may 
be received in response to user input. As indicated above, the 
user may specify constraints such that the historical data 
represents only a portion of the data that may be stored, e.g., 
in a database on a memory medium coupled to, for example, 
the server 100. Alternatively, the historical data may be 
received automatically and may not have been constrained by 
the user. 
The historical data from the time period may include the 

entirety of the historical data for the business process (i.e., 
over the time range) or some portion thereof, e.g., as specified 
by a user. In other words, the time period may include any 
time period from which the historical data can be received. 
Receiving the historical data from the time period may result 
in allowing the user to specify any portion of the time period 
without requiring retrieval of more information, e.g., from a 
database. Thus, the historical data may be received from the 
time period in order to allow a more efficient user interaction 
(described in more detail below). 

In 1204, a diagram of the business process may be dis 
played, e.g., on a display of the computer systems described 
above, among others. Similar to the above descriptions 
regarding FIG.3, the diagram may be displayed in response to 
user input. The diagram may include a plurality of icons (e.g., 
representing steps of the process) that are interconnected by 
lines (e.g., representing flow paths of the process). As also 
described above, the diagram may be executable; in other 
words, the diagram may operate to implement the process 
visually indicated by the diagram during execution of the 
diagram. In some embodiments, the user may invoke execu 
tion of the diagram by pressing an “execute' or “play” button 
in the process development environment that may display the 
diagram. During execution, processes, GUIs, and/or applets 
(among others) may be invoked as execution flows through 
each of the icons and lines in the diagram. In other words, 
upon reaching a specific icon or line during execution of the 
diagram, processes associated with the icon or line may be 
executed, e.g., as designed by the user. In some embodiments, 
these processes may be executed locally or remotely (e.g., on 
a computer coupled through a network Such as the network 
125 described above, among others. The diagram may 
include lanes which indicate performers of the steps of the 
process. For example, the diagram may include a lane for a 
computer system such as, for example, the server 100. Cor 
respondingly, the server 100 may perform the steps associ 
ated with icons placed in this lane during execution of the 
diagram. 

In 1206, the historical data may be analyzed to determine 
information regarding steps and/or flow paths in the business 
process. In some embodiments, the analysis may include 
receiving/storing a portion of the historical data stored in 
1202. The analysis of the historical data (orportion thereof) in 
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1206 may be similar to the analysis described above in 306 of 
FIG. 3. In some embodiments, similar to above, the analysis 
may involve averaging data or inferring information from the 
historical data, e.g., via calculations. In some embodiments, 
the historical data may be analyzed to determine the values of 
the characteristics described above (among others) associated 
with a subset of the steps and/or flow paths of the business 
process (represented by the icons and/or lines in the diagram). 

Similar to above, the historical data may be analyzed over 
a plurality of characteristics and time sub-periods of the time 
period in order to allow the user to specify any sub-portion of 
the time period without requiring recalculations (e.g., 
retrieval of more data and/or more analysis of the historical 
data). 

In 1208, user input selecting a first sub-period of the time 
portion may be received. The user input selecting the first 
sub-period of time may be received via a plurality of methods. 
For example, in one embodiment, the user may simply 
specify a Sub-time period textually, e.g., using various text 
boxes in the diagram development environment. Alterna 
tively, or additionally, the user may manipulate a graphical 
timeline, e.g., using one or more sliders on the timeline. For 
example, the user may slide the slider on the timeline (e.g., by 
dragging and dropping the slider on the timeline) and may 
thereby select a first sub-period of time. Where one slider is 
used, the diagram development environment (or other inter 
face to the diagram) may infer or use a default value for the 
sub-time period around that selected time. More specifically, 
adjusting the single slider may pinpoint a particular time or 
may actually correspond to an average time around that par 
ticular time. Thus, in one embodiment, the interface to the 
diagram may automatically assign a range of times in 
response to the user selecting a single Sub-period of time in 
the time period. In some embodiments, this may be per 
formed by using a default value or by using a percentage of 
the entire time period. Alternatively, where there are two 
sliders on the timeline, the time sub-period may be decided 
based on the position of the two sliders. For example, a first 
slider may indicate a first end point of the time period and a 
second slider may indicate a second end point of the time 
period. Note that the above described embodiments for speci 
fying the first time Sub-period are exemplary only and that 
other methods are envisioned. Additionally, in one embodi 
ment, the user may simply hit a “play” button which begins 
playback from a specified time sub-period (or a default time 
period) in the time period. 

In 1210, graphical indications may be displayed regarding 
characteristics of steps and/or flow paths in the business pro 
cess during the first Sub-period of the time period. The graphi 
cal indications may be similar to the graphical indications 
described above regarding FIG. 3. For example, the graphical 
indications may include color enhancements, e.g., using gra 
dients of colors around the perimeters of the icons and/or lines 
in the diagram. Thus, graphical indications may be displayed 
in the diagram which visually indicate characteristics of steps 
and/or flow paths in the business process. The graphical indi 
cations may be usable to analyze the process during the first 
sub-period of the time period. Note that the graphical indica 
tions may be displayed in real time. In other words, in some 
embodiments, the user may specify the time Sub-period, e.g., 
using the methods described above, among others, and the 
graphical indications may be displayed Substantially at the 
same time. 

In some embodiments 1208 and 1210 (and possibly 1206) 
may be performed a plurality of times, e.g., to view changes 
in the characteristics of the business process over time. In 
some embodiments, performing 1208 and 1210 a plurality of 
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times may not require receiving more data or analyzing the 
historical data. In other words, the user changing the specified 
time Sub-period in the time period may result in graphical 
indications being displayed in the diagram without a Substan 
tial wait time, e.g., occurring “live'. As a specific example, 
the user may be able to simply drag a slider in the graphical 
timeline and the diagram may be updated in real time in 
response to the movement of the slider. As indicated above, in 
one embodiment, the user may simply press a “play' button 
and the slider may move along the timeline. Correspondingly, 
the graphical indications may appear and change in an ani 
mated fashion. The graphical timeline may include other 
controls such as a stop, rewind, fast forward, and/or pause 
buttons. 

Note that the embodiments described above with regard to 
historical data may be performed with simulated data. For 
example, the graphical timeline may be used with simulated 
data of abusiness process instead oforin conjunction with the 
historical data received in 1202. 

Additionally, similar to above, in Some embodiments, the 
user may be able to select two different time sub-periods in 
the time period, e.g., using a one or two graphical timeliness 
For example, in one embodiment, the user may load two 
different scenarios, e.g., corresponding to different filters 
(e.g., time periods, vendor names, price range, etc.) of the 
business process, and two graphical timelines may be dis 
played for the different scenarios. In this example, the user 
may manipulate the timelines independently, and the diagram 
may include graphical indications indicating the differences 
of steps and/or flow paths in the diagram (similar to the 
graphical indications described above with regard to FIGS. 
8-11). 
FIGS. 13 A-13J Exemplary Screen Shots 

FIGS. 13 A-13J are exemplary screen shots of the method 
illustrated in FIG. 12. More specifically, FIGS. 13 A-13J are 
exemplary screen shots which show how a user may specify 
and view different time portions regarding historical infor 
mation of a business process. It should be noted that these 
screen shots are exemplary only and other lay outs, options, 
and/or graphical indications (among others) are envisioned. 
As shown in FIG. 13A, a graphical timeline is displayed in 

the top portion of the GUI. As described above, the user may 
drag the slider in the graphical timeline or may use the trans 
port in the Figure (including the rewind, pause, play, and fast 
forward buttons) to view changes in the path analysis over 
time. In this particular instance, the user has selected play. 
Note that the user could alternatively manually change the 
graphical timeline to achieve similar results. Thus, in the first 
time frame (May 28, 2006, 12:00 AM) no path has followed 
an exception pathway. 
As shown in FIG.13B, at +9 days, 12 hour, and 28 minutes, 

no exception pathis visually indicated, indicating that no path 
has followed an exception pathway. 
As shown in FIG. 13C, at +17 days, 20 hours, 24 minutes, 

the exception pathway between “approved?” and “select ven 
dor quote” has been followed 33% and is indicated in a pink 
highlight in the screen shot (shown as an outlined black in the 
Figure). 
As shown in FIG. 13D. at +23 days, 19 hours, and 12 

minutes, the exception pathway between “approved?” and 
“select vendor quote” has been followed 45% and is indicated 
in a dark red highlight in the screen shot (shown as an shaded 
black in the Figure). 
As shown in FIG. 13E, at +32 days, 3 hours, and 7 minutes, 

the exception pathway between “approved?” and “select ven 
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dor quote” has been followed 40% and is indicated in a dark 
red highlight in the screen shot (shown as an shaded black in 
the Figure). 
As shown in FIG. 13F, at +39 days, 6 hours, and 28 min 

utes, the exception pathway between “approved?” and “select 
vendor quote” has been followed 42% and is indicated in a 
dark red highlight in the screen shot (shown as an shaded 
black in the Figure). 
As shown in FIG. 13G, at +47 days, 14 hours, and 24 

minutes, the exception pathway between “approved?” and 
“select vendor quote” has been followed 44% and is indicated 
in a dark red highlight in the screen shot (shown as an shaded 
black in the Figure). 
As shown in FIG. 13H, at +61 days, 21 hours, and 7 

minutes, the exception pathway between “approved?” and 
“select vendor quote” has been followed 47% and is indicated 
in a dark red highlight in the screen shot (shown as an shaded 
black in the Figure). 
As shown in FIG.13I, at +96 days, 9 hours, and 21 minutes, 

the exception pathway between “approved?” and “select ven 
dor quote” has been followed 44% and is indicated in a dark 
red highlight in the screen shot (shown as an shaded black in 
the Figure). 
As shown in FIG. 13J, at +117 days, 19 hours, and 26 

minutes, the exception pathway between “approved?” and 
“select vendor quote” has been followed 45% and is indicated 
in a dark red highlight in the screen shot (shown as an shaded 
black in the Figure). 

Thus, FIGS. 13 A-13J illustrate one embodiment of a 
method which allows a user to specify and view different time 
portions regarding historical information of a business pro 
CCSS, 

FIG. 14 Method for Guided Optimization of a Business 
Process 

FIG. 14 illustrates a method for guided optimization of a 
business process. More specifically, the method of FIG. 14 
allows the user to optimize a business process. FIG. 14 may 
provide one embodiment usable to modify the diagram in 
response to user input. Said another way, the method of FIG. 
14 may be used in conjunction with 808 of the method illus 
trated in FIG.8. The method shown in FIG. 14 may be used in 
conjunction with any of the computer systems or devices 
shown in the above Figures, among other devices. In various 
embodiments, some of the method elements shown may be 
performed concurrently, in a different order than shown, or 
may be omitted. Additional method elements may also be 
performed as desired. As shown, this method may operate as 
follows. 

In 1404, historical data from the business process may be 
received/stored. As described above (regarding FIG. 3), the 
historical data may be stored in response to executing the 
diagram displayed in 1402. Alternatively, the historical data 
may be retrieved from external sources and stored in a 
memory medium. The historical data may include informa 
tion regarding lengths of time (e.g., associated with each of 
the steps in the process), path traversals (e.g., the specific path 
that was taken throughout the process), values (business 
information) of attributes of the steps/paths taken during the 
process (e.g., waiting/execution activities, number of times 
path was taken, etc.), count information, and/or other infor 
mation. As also described above, the historical data may be 
received in response to user input. As indicated above, the 
user may specify constraints such that the historical data 
represents only a portion of the data that may be stored, e.g., 
in a database on a memory medium coupled to, for example, 
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the server 100. Alternatively, the historical data may be 
received automatically and may not have been constrained by 
the user. 

In 1402, a diagram of the business process may be dis 
played, e.g., on a display of one or more of the computer 
systems described above, among others. a diagram of a busi 
ness process may be displayed, e.g., on a display of the 
computer systems described above, among others. Similar 
the above descriptions regarding FIG. 3, the diagram may be 
displayed in response to user input. The diagram may include 
a plurality of icons (e.g., representing steps of the process) 
that are interconnected by lines (e.g., representing flow paths 
of the process). As also described above, the diagram may be 
executable; in otherwords, the diagram may operate to imple 
ment the process visually indicated by the diagram during 
execution of the diagram. In some embodiments, the user may 
invoke execution of the diagram by pressing an “execute' or 
“play' button in the process development environment that 
may display the diagram. During execution, processes, GUIs, 
and/or applets (among others) may be invoked as execution 
flows through each of the icons and lines in the diagram. In 
other words, upon reaching a specific icon or line during 
execution of the diagram, processes associated with the icon 
or line may be executed, e.g., as designed by the user. In some 
embodiments, these processes may be executed locally or 
remotely (e.g., on a computer coupled through a network Such 
as the network 125 described above, among others. The dia 
gram may include lanes which indicate performers of the 
steps of the process. For example, the diagram may include a 
lane for a computer system Such as, for example, the server 
100. Correspondingly, the server 100 may perform the steps 
associated with icons placed in this lane during execution of 
the diagram. 

In 1406, the historical data may be analyzed to determine 
information regarding one or more steps and/or flow paths in 
the business process. The analysis of the historical data in 
1406 may be similar to the analysis described above in 306 of 
FIG. 3. For example, the analysis may include receiving/ 
storing a portion of the historical data stored in 1402. Addi 
tionally, in Some embodiments, similar to above, the analysis 
may involve averaging data or inferring information from the 
historical data, e.g., via calculations. In some embodiments, 
the historical data may be analyzed to determine the values of 
the characteristics described above (among others) associated 
with a subset of the steps and/or flow paths of the business 
process (represented by the icons and/or lines in the diagram). 

Analyzing the historical data may include building a deci 
sion tree based on the historical data. For example, each step 
and/or flow path in the process may have associated data in 
the historical data. This information may be separated and fed 
into a decision tree builder which may analyze information in 
the historical data regarding that particular step/flow path. 
Upon passing this parsed/analyzed information into the deci 
sion tree builder, a decision tree may be made. In some 
embodiments, the decision tree may include a plurality of 
nodes, and each node in the decision tree may represent a 
question that can be asked of a set of input variables. Child 
nodes of the nodes may represent possible answers to the 
question and may be used to generate correlations (described 
in more detail below). 

In some embodiments, the analysis may include determin 
ing which steps or flow paths require optimization. In one 
embodiment, the analysis may determine the steps and/or 
paths that on average take the longest amount of time (or just 
has the highest value of time), has a high amount of business 
cost, and/or are most often excepted (e.g., paths which follow 
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the exception path more than others), as well as other char 
acteristics/attributes that might require optimization. 

Additionally, or alternatively, the analysis may be used to 
display graphical indications similar to the methods 
described above. In response to viewing the diagram with the 
graphical indications the user may be able to select individual 
steps and/or paths in the process for optimization. Thus, vari 
ous (or possibly all of the) steps and/or paths may be selected 
(e.g., by the user or automatically) for optimization. 

In some embodiments, an optimization GUI or series of 
GUIs may be executed, e.g., in response to user input, in order 
to guide the user through possible modifications to the dia 
gram in order to optimize the process. This series of GUIs 
may act as a “wizard' for guiding the user through the opti 
mization. An exemplary wizard is illustrated in FIGS. 15A 
15G and described below. In some embodiments, the wizard 
may allow the user to select different types of modifications 
that may be analyzed and generated for the user. For example, 
in a first GUI of the wizard, the user may select various 
variables in the process that should be optimized as well as a 
threshold for confidence. Confidence may refer to probabili 
ties associated with modifications to the process. For 
example, confidence may describe how often a particular 
rule, or step bypass might have produced the same outcome as 
the historical data. 

The first GUI may also allow the user to specify how 
complex the rules/modifications to the diagram can be as well 
as allowing the user to select which variables should be con 
sidered for optimizing various steps/flow paths in the process. 
Upon entering this information (or portions thereof), the 
analysis of 1406 or a further analysis (among others) may be 
performed in order to correlate information in the historical 
process. For example, in a diagram that includes a manual 
step, e.g., approval of a purchase order by a manager, the 
calculated correlations may be used to bypass the approval 
step by the manager in order to streamline the process. For 
example, the analysis may reveal that when purchase orders 
are within a given price range (e.g., 1500-2000 dollars) and 
are from a particular client (e.g., Wal-Mart), the purchase 
order is always approved. Other correlations may be calcu 
lated related to any of the information stored in the historical 
data, the analysis of the historical data, and/or the character 
istics of the steps and/or flow paths of the process (among 
others). 

Note that the above embodiments where the user interacts 
with the GUIs/wizard to optimize the process are exemplary 
only, and that other methods for optimizing are envisioned. 
For example, the user could interact via textual methods, 
and/or various ones of the steps described above may be 
performed automatically and/or according to various default 
processes/values. 

In 1408, a list of possible modifications may be automati 
cally generated and displayed. As indicated above, the list of 
possible modifications may be automatically generated and 
displayed in response to input specifying steps and/or paths in 
the process to be optimized. Additionally, or alternatively, the 
list of possible modifications may be displayed in response to 
user input specifying which characteristics and/or attributes 
of the steps and/or paths in the process should be optimized, 
e.g., using the wizard described above. In some embodi 
ments, the list of possible rules may be displayed after the user 
has interacted with a series of GUIs for specifying the types of 
rules/optimizations that should be generated and displayed. 
In other words, the list of possible modifications may be 
displayed in a GUI in the wizard. 

In one embodiment, the list of possible modifications may 
be presented as a list of correlations or possible rules with 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

30 
confidences which may then be used to modify the diagram. 
For example, the list of possible modifications may only 
indicate facts (or inferred facts) regarding the process. More 
specifically, the list of possible indications may indicate con 
fidence of the list of possible modifications. In other words, 
the list of possible modifications may indicate what percent 
age of time a particular outcome resulted from a particular set 
of inputs. As a specific example, the modifications may list 
that approval of an order occurred, for example, 84% of the 
time when a specific list of conditions were met (e.g., orders 
over 10,000 dollars). These listed correlations and/or rules 
may then be used to modify the diagram/process, e.g., for 
optimization. In other words, the list of modifications may be 
a list of any type of information that may then be used to 
modify/optimize the diagram, e.g., using the methods 
described herein. For example, the correlations may be used 
to bypass a particular step by using a rule derived from the 
correlation. 

Following the example above where analyzing the histori 
cal data includes building a decision tree. A decision tree may 
be used to examine data points (more specifically, input and 
output data points) and find correlations between the input 
values and the output values. The decision tree may then be 
used to predict future outputs based on their inputs (e.g., even 
if the particular combination of inputs have not been encoun 
tered or if the same set of inputs have led to different outputs). 
Thus, in some embodiments, generating the list of possible 
modifications (e.g., rules) may involve combining the parent 
nodes (representing questions) and the child nodes (repre 
senting answers) in the decision tree in order to make rules 
that may be used to modify the diagram. The correctness 
percentage of each child node may become the confidence 
associated with the generated rules, and thus the “visited 
percentage” (the percentage of the input data points that fol 
lowed the particular path) may become the probability of the 
listed rules. In some embodiments, if the percentage is less 
than a threshold value (e.g., specified by the user), the rules 
with that percentage may be dropped (e.g., not displayed to 
the user). During 1408 (or possibly later in 1410) the rules 
may be converted to diagram logic, usable to modify the 
diagram to implement the Suggested rules. Thus, the list of 
possible modifications may include rules that may be used to 
modify the diagram. 

In 1410, user input selecting one or more modifications 
from the list of possible modifications may be received. In 
Some embodiments, the user may simply click on the modi 
fications that should be implemented in the diagram. For 
example, the user may “check check boxes for rules that 
should be implemented and leave checkboxes blank for those 
that the user does not want implemented in the diagram. 

In one embodiment, the user may be able to preview modi 
fications to the diagram, e.g., by clicking a "preview’’ button. 
In response to this user input (or other equivalent input), the 
diagram (or a portion thereof) may be displayed with the 
possible modification. In some embodiments, the possible 
modification may be visually indicated in the diagram via a 
variety of methods, e.g., using colors, animation, and/or other 
indications such as those described above among others. The 
user may use this preview button to decide which modifica 
tions of the list of possible modifications should be made. 

In 1412, the diagram may be modified based on the 
selected rule(s). In some embodiments, the diagram may be 
modified automatically, e.g., without any further user input 
other than 1410. The automatic modification(s) may also be 
made with confirmation by the user; however, automatic 
modification(s) of the diagram may not require the user to 
manually add or change icons and/or lines in the diagram. For 
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example, the method may allow the user to preview the modi 
fications in the diagram (as described above) and then may 
automatically make the modifications in response to user 
input confirming or selecting the displayed modification. 
FIG. 14A Exemplary Method for Guided Optimization of a 
Business Process 

FIG. 14A is a flow chart of an exemplary method for guided 
optimization of a business process similar to FIG. 14 above. 
Note that FIG. 14A provides a specific embodiment of the 
method only; in other words, the guided optimization 
described herein is not limited to any of the specific methods 
or descriptions provided in FIG. 14A. Similar to above, the 
method shown in FIG. 14A may be used in conjunction with 
any of the computer systems or devices shown in the above 
Figures, among other devices. In various embodiments, some 
of the method elements shown may be performed concur 
rently, in a different order than shown, or may be omitted. 
Additional method elements may also be performed as 
desired. 
FIGS. 15A-15G-Exemplary Screen Shots 

FIGS. 15A-15G are exemplary screen shots of the method 
illustrated in FIG. 14. More specifically, FIGS. 15A-15G are 
two exemplary screen shots which show how a user may 
specify and view different time portions regarding historical 
information of a business process. It should be noted that 
these screen shots are exemplary only and other lay outs, 
options, and/or graphical indications (among others) are envi 
Sioned. 
As shown in FIG. 15A, the user may select an icon in the 

diagram (associated with the manager approval step of the 
process) and may select an impact analysis, e.g., by clicking 
the manager approval icon (in this specific case, by right 
clicking the icon). 
As shown in FIG. 15B, in response to the user selecting the 

impact analysis, a list of recommendations may appear in the 
lower right hand GUI of the screen. More specifically, the 
manager approval recommendation may be highlighted since 
the user selected that particular icon in the diagram. Accord 
ingly, the user may invoke the optimization wizard by click 
ing the “launch bypass wizard' located in the bottom-right 
portion of the GUI. 
As shown, FIG. 15C, in response to the user selecting the 

“launch bypass wizard' button, the “Guided Optimization 
Wizard' may be launched. In the first GUI of this wizard the 
user may select which variable to predict (in this case “sta 
tus'). 
R shown in FIG. 15D, the user may choose the complexity 

of the list of rules/modifications to be displayed. In this case 
the user has selected high (5) complexity. The user may also 
choose which confidence and which variables to consider. In 
this screen shot, the user has selected medium confidence 
(meaning that the list of possible modifications may only 
include those with confidence greater than 70%) and has 
selected all of the variable for consideration. 
As shown in FIG. 15E, in response to the user clicking the 

“next' button in the previous Figure, a list of possible modi 
fications may be displayed. In this particular GUI, the list of 
possible modifications are presented as a list of correlations. 
A first category (at the top) relates to when the status variable 
(selected in FIG. 15C) was set to “approve' and a second 
category relates to when the status variable was setto “reject’. 
For example, the status variable was set to approve 78% of the 
time when the price variable was less than the value 9,872. 
This information may have been gathered/determined from 
historical data (e.g., similar to the methods described above). 
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As shown, the user can finish and view the detailed report (by 
selecting the appropriate radio button) or, as is shown, con 
tinue and bypass activity. 
As shown in FIG. 15F, after use selects the “next' button in 

the previous Figure, the user may select the modifications that 
may be made to the diagram. In this case, the user may select 
a set of rules that may be used for bypassing the manager 
approval step. The user may create this modification with the 
“rules service' or the “script activities”. Additionally, the user 
can create a new scenario name for the modified diagram that 
is about to be made. Finally, the user can allow the optimiza 
tion wizard to pre-configure the what-if analysis by checking 
the check box in the bottom portion of the GUI. 
As shown in FIG. 15G, in response to finishing the guided 

optimization wizard described above, the diagram may be 
automatically modified to include an approval bypass rule for 
bypassing the manager approval step. As shown, the diagram 
may modify the graphical indications to indicate the change 
in average wait time (from 17 days to 10 days, a 44.1% 
improvement). 

Thus, FIGS. 15A-15G illustrate one embodiment of the 
guided optimization wizard, automatic modification of the 
diagram, and comparison of the modified diagram to the 
previous diagram using a “what-if” scenario. 

Although the embodiments above have been described in 
considerable detail, numerous variations and modifications 
will become apparent to those skilled in the art once the above 
disclosure is fully appreciated. It is intended that the follow 
ing claims be interpreted to embrace all such variations and 
modifications. 
We claim: 
1. A memory medium comprising program instructions for 

displaying information regarding a business process, wherein 
the program instructions, when executed by at least one com 
puting device, cause the at least one computing device to: 

store historical data regarding the business process; 
display a diagram of the business process on the display, 

wherein the diagram comprises a plurality of icons con 
nected by lines, wherein each of the icons represents a 
respective step in the business process, wherein the lines 
indicate flow paths between the steps in the business 
process; 

analyze the historical data to determine first information 
regarding one or more steps and/or flow paths in the 
business process; 

display graphical indications associated with at least one of 
a first subset of icons and/or a first subset of lines in the 
diagram in response to said analyzing, wherein the 
graphical indications visually indicate characteristics of 
corresponding steps and/or flow paths in the business 
process; 

wherein the graphical indications are useable to analyze 
the business process, and wherein the program instruc 
tions further cause the at least one computing device to: 

store second data regarding the business process; 
compare the historical data and the second data to deter 

mine differences in characteristics of steps and/or flow 
paths in the business process; 

display second graphical indications in the diagram asso 
ciated with icons and/or lines in the diagram in response 
to said comparing, wherein the second graphical indica 
tions visually indicate the differences in characteristics 
of the steps and/or flow paths in the business process; 

wherein the second graphical indications are useable to 
analyze the business process, wherein the program 
instructions further cause the at least one computing 
device to: 
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receive user input modifying the diagram after said dis 
playing graphical indications, thereby producing a 
modified diagram which represents a modified process; 

determine second information regarding one or more steps 
and/or flow paths in the modified business process; 5 

compare the first information and the second information 
to determine differences in characteristics of steps and/ 
or flow paths in the first business process and the modi 
fied business process; 

display graphical indications associated with at least one of 10 
a first subset of icons and/or a first subset of lines in the 
modified diagram in response to said comparing, 
wherein the graphical indications visually indicate dif 
ferences in characteristics of corresponding steps and/or 
flow paths in the first business process and the modified 
business process, wherein the graphical indications are 
useable to analyze the modified business process. 

15 
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2. The memory medium of claim 1, wherein the second 

data comprises simulated data. 
3. The memory medium of claim 1, wherein the program 

instructions further cause the at least one computing device 
tO: 

modify the diagram to generate a modified diagram, 
wherein the modified diagram represents a modified 
business process, and wherein the second data relates to 
the modified business process. 

4. The memory medium of claim 1, wherein the program 
instructions further cause the at least one computing device 
tO: 

simulate operation of the modified business process based 
on the modified diagram and the historical data, wherein 
said determining second information is based on said 
simulating. 


